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Population Dynamics of Free-Roaming Cats in Florida's Lee County
Abstract
We investigate whether the Trap-Neuter-Return (TNR) program can be effectively used to control the
population of free-roaming cats in Florida's Lee County. We do this by estimating the number of cats that
must be spayed/neutered in order to keep the population from increasing.
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POPULATION DYNAMICS OF FREE-ROAMING CATS IN FLORIDA S LEE COUNTY

PROBLEM STATEMENT
Controlling the population of free-roaming cats is a long-standing challenge for many
cities and counties. Studies suggest that large numbers of these felines infected with rabies,
plague, or toxoplasmosis can present a risk to public health (Kirkwood, Patronek). Welfare of
these cats is also a major concern to many individuals, humane societies, and shelters (see
http://feralcatproject.org/). There are a number of measures employed by these organizations to
control the cat population. One of them is euthanasia and the other is called Trap-Neuter-Return
or TNR. During TNR the cats are spayed/neutered, vaccinated and later released back to their
capture site. Many agree that TNR is a more humane way to deal with cat overpopulation than
euthanasia. The cats that underwent TNR live the rest of their natural lives in their original
habitat while causing fewer nuisances typically associated with feral cats (TNR Program).
In this project, we attempt to estimate the weekly number of cats that must be
spayed/neutered in order to prevent the population from increasing.

Figure 1: Free-Roaming Tabby Cat
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MOTIVATION
Nutter et al. estimated that free-roaming cats produce
kittens per litter, and that

litters per year with a median of

of kittens die or disappear before reaching maturity (Nutter et

al.). We use these statistics to investigate the dynamics of feral cat population in Lee County,
Florida that housed a population of

feral cats in 1998 according to some estimates (Lee

County National Feral Cat Day Announcement). Although the average lifespan of a free-roaming
or a feral cat is difficult to estimate, we assume it to be

years (see (Warner) for more precise

estimates).
Nutter et al. also confirmed the popular opinion that most cat's pregnancies occur during
spring (Nutter et al.). Since kittens reach reproductive age within a year, they can contribute to
the population growth in the subsequent spring. Because of this, we use the discrete version of
density-independent population growth model to investigate cat population dynamics (see
(Loreau) for a detailed description of this model).

MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
According to discrete density-independent population growth model,

, the free-

roaming cat population at time , is governed by the following recurrence relation:
(1)
where

is the number of births,

into the area under study, and

is the number of deaths, is the number individuals migrated
are the number of individuals that migrated away. Each value is

given per a priori selected time period (one year for our study). We do not include the number of
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spayed/neutered cats in the population
Furthermore, if

5

because these cats do not participate in reproduction.

cats are spayed/neutered each year, then there are approximately

of the total

population will be sterile at any given time.
For our analysis we use an additional quantity

that stands for the total number of new

litters per given year. That is,
(2)
assuming each female cat on average produces

litters per year and that half of the cat

population are female. Then
(3)
because the median number of kittens per litter is

and

of kittens die before reaching

maturity.
Assuming that the age of cats in the population is evenly distributed each year, we get
that a third of all cats die during a given year, or
(4)
For simplicity we consider the population to be closed, i.e. both and
However replacing

are zero.

with the number of cats spayed/neutered, , allows to exclude these cats

from the population. In summary of (1)-(4), we get that

(5)

https://digitalcommons.usf.edu/ujmm/vol3/iss1/16
DOI: http://dx.doi.org/10.5038/2326-3652.3.1.16

Taylor: Population Dynamics of Free-Roaming Cats in Florida's Lee County

6

BENJAMIN TAYLOR

For the equilibrium, we need

, which leads to

particular case of Lee county,
year. Since there are approximately

and, in the

cats that need to be neutered each
weeks in a year, we conclude that at least

cats have

to be spayed/neutered each week to maintain the population equilibrium. Figure 1 in the
Appendix shows a graph with the population sizes corresponding to the value of
equilibrium,

, and

equal to the

spays/neuters per week.

DISCUSSION
Our analysis shows that keeping the population of free-roaming cats in Lee County from
growing requires spaying/neutering of at least

cats per week. We suspect that this estimate is

high because the model we considered is density independent. Nevertheless our results underline
the rate at which the cat population can explode if not properly controlled.

CONCLUSION AND RECOMMENDATIONS
We have estimated that at least

cats must be spayed/neutered each week to prevent
the size of cat

population can increase at an alarming rate if not properly controlled. Perhaps our results can be
improved by considering more complicated models that account for slower growth of large
populations of feral cats.
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NOMENCLATURE
Symbol

Description
Cat population during year
Number of adult cats that were born during
year
Number of adult cats died during year
Number of litters during year
Number of cats spayed/neutered each year
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APPENDIX - FIGURES

Figure 2: Projected populations of cats in Lee county, FL where 100 (red), 200 (tan) and 370 (blue) cats
are spayed/neutered per week.
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